Abstract: This paper draws upon a research paper prepared for the Australian Communications Consumer Action Network. The focus of this paper is on the best way to provide every adult with universally available, accessible, affordable and empowering communications. Special attention is given to affordability, leading to a litmus test of an affordable broadband tariff. The paper proposes two options for delivering universal service objectives in future. One does not require any carrier to be nominated as the universal retail service provider. The other extends Telstra's current obligations.
Introduction
The current USO arrangements have been overtaken by many changes that will force a review of the future of the USO. It seems clear that the USO policy should now take account of broadband and mobiles and data services as well as voice. In future, the USO needs to provide every adult 1 with universally available, accessible, affordable and empowering communications:
 Availability (coverage) of voice and broadband services should be enhanced through the implementation of the NBN and subsidies to extend mobile services;  Accessibility (usability) for both voice and data services may be enhanced by applications that are enabled by digitisation; possibly supplemented with new obligations; Source: Author from government sites.
The coverage of the NBN's fixed network will be 93% of premises, which is less than Telstra's copper network. The May 2010 NBN Implementation Study (McKinsey & KPMG 2010) found that "99. km (Australian Government 2015b).
The last 7% of customers who cannot be served by the fixed network will have access to the NBN's fixed wireless or satellite network. At the inception of the NBN, it was planned to make it a monopoly so that it could cross-subsidise the high cost services with a geographically uniform tariff. But, there will be infrastructure competition for the NBN and the current study (Australian Government 2015a) by the Bureau of Communications
Research (BCR) is looking into funding options for the NBN non-commercial fixed wireless and satellite networks (e.g. a USO levy).
Universal Affordability
Affordability is one of the three cornerstone principles of universal service and the one least well served by current USO policy. In Table 2 below, just $40m p.a. is Commonwealth funding of affordability (the telephone allowance). As noted earlier (Table 1) , the main focus of policy has been on availability.
In Australia affordability has not been addressed through the USO but through carrier licence conditions on Telstra; and implemented through low income measures (LIMAC) 4 .
The retail price caps which had applied to Telstra have been removed as part of deregulation. (Ofcom 2014a; 2014b; 2014c) . This echoes another definition of affordability as "a consumer's ability to pay for and use telecommunications without sacrificing expenditure on other essential services and items" (Lewin & Milne 2010; p4-5 
The market for affordability support
How big is the addressable market for affordability support? One view is given below. The customer segments shown already receive various forms of support, so some of these are likely to need support for affordable telecommunications. Note that the table shows only those for whom the pension or allowance is the "main source" of household income -there are many more age pensions than shown above. Note also that some households may receive more than one type of allowance (e.g. the total number of households where government pensions and allowances are the main source of income is 2.12 million; not 2.93 million, the sum across the row). There is no general agreement on where to draw the line on relative poverty. The OECD publishes various analyses based on 40%, 50% or 60% of median incomes (50% used most often), while Eurostat commonly uses 60% as the cut-off. [two] of the customer segments in Table 3 (median is always less than mean) and up to four million people and up to one million households are below the relative poverty line (Table 4) . 
Targets for social tariffs
What can over two million low-income people afford? Can we set quantitative affordability targets? Defining affordability for a minimum level of service requires identifying a threshold above which a household's ability to pay for the service is compromised. Thresholds based on the share of income or expenditure is recognised as one way of analysing affordability (UK Regulators Network 2015).
The threshold can be set as a "social tariff"; a price determined for low income customers. It may be offered voluntarily by service providers as an entry-level tariff or they may be required to offer such tariffs -as argued below.
The following table shows what our target segments spent on three main groups of communications services. The household expenditure survey averages spending by item over all households; whether they bought the item or not. The table uses some adoption rates to exclude people not using the service and then looks at the resulting shares of disposable income and total spending on goods and services 6 . Table 5 were paying for fixed internet.
It is not getting any better. The ACCC (2015a) reports that NBN retail prices increased 4.6% in real terms (about 7.6% nominal) in 2013-14; the only telecommunications service whose prices increased in the year. This is not helping to achieve affordability. A social tariff for affordable fixed broadband at around $5/week or 0.6% of median EDHI in 2013-14 is needed.
Implementing affordable broadband
The problem with making a social tariff available to, say, those who receive age pensions is that they are not all needy. Tables 3 and 5 included only those whose main source of income was government pensions/allowances. But, that is an ABS construct; not an administrative construct. Tying rights to social tariffs (or vouchers) to existing pensions and allowance regimes may be problematic.
Another approach is targeting, say, those in social housing. A local example of assistance targeted to users in social housing is that provided by infoxchange in Melbourne. In Australia, there are over 300,000 households in social housing (ABS Cat 4102).
A third approach is to mandate social tariffs. These could be imposed by the ACMA either through changes to the Telecommunications Consumer Protections Code, or carrier licence conditions 8 or, more likely, through Determinations issued through Section 2 of the Telecommunications Act 1997 9 . The Determinations approach has been used to require proof of identity to be supplied before supplying pre-paid carriage service number, and to require an informed decision from residential fixed-line telephone customers on NBN Co fibre to the premises infrastructure regarding their backup power supply (backup battery) requirements and to keep appropriate records for a specified period.
Work also needs to be done on what accessibility (including performance and reliability standards) requirements may need to be addressed through codes in a fixed broadband and mobile voice and data context.
A fourth approach changes NBN wholesale pricing to help achieve affordability. Currently, the minimum wholesale cost on the NBN is $24 pm (for 12/1 Mbps) (NBN Co 2015); which is a high place to start from for affordable retail pricing. As illustrated in Figure 2 , a "Traffic" pricing model (De Ridder & James 2014) would allow the NBN to cut the current minimum cost by more than a half, leading to affordable retail pricing. The estimated retail price for the entry level plan is below the $5/week target suggested earlier. The scheme administers itself because only low data usage users will take an entry level plan and their service Also, work needs to be done on how to structure social tariffs, because the regressive nature of communications spend discussed earlier is exacerbated by the "poverty premium" (Ofcom 2014a; 2014b; 2014c; SACOSS 2015) which arises through the way low income consumers pay for services; in particular pay-as-you-go for mobile phones or paying for their communications service by non-direct debit payment methods (where a payment surcharge may apply).
Delivery options
The universal service obligation falls on one or more retail service providers -who are you going to call? The NBN has a wholesale service obligation. But it is not enough on its ownretail service providers are not obliged to use NBN networks.
There are six broad USO policy options. All have to be supplemented with affordability and accessibility initiatives for both broadband and mobiles.
One of the three dimensions that differentiates the six options is voice versus broadband (includes voice and data).
The second dimension is the technology platform; fixed versus mobile (plus fixed wireless and satellite components of the NBN on which up to 7% of customers will have to rely).
These two dimensions lead to the six options below: But the third dimension needs to be added. As described in Figure 3 above, the options are only "supply-side". They address only availability, noting geographical constraints posed by different platforms. We also need to address the "demand side", which in USO terms means vertical equity 10 leading to accessibility and affordability. Option 4 (mobile voice and data) has been placed above Options 1 and 3 because mobiles are generally considered to be more affordable than fixed services. Prepaid is part of that outcome but more could be done to make mobiles more affordable.
NBN+PC(new) NBN+PC(recon) Wireless+Tablet Prepaid Mobile
Option 2 (no USO) is included with Option 4 as it is argued below that mobiles competition, supplemented with obligations to address accessibility and affordability, would not require nominating a universal service provider.
Option 6 (Telstra) is based on nominating Telstra as the universal service provider. It sits higher than Option 3 because it also addresses accessibility and affordability goals. And it is above Options 2 and 4 because of availability (fixed wireless and satellite). Option 1: Voice-only on the fixed copper network. Telstra has a contract with TUSMA 11 to continue providing the USO over copper in areas not served by NBN's fixed network.
Telstra has also been deemed the default voice-only provider on the NBN (Option 3).
Option 2: The benchmark option, positing no USO obligation (apart from the contract referred to in the previous option). What would happen? Without a default universal service provider, it is likely that mobiles competition could largely satisfy the universal service principles of availability, accessibility, affordability and empowerment. The market will provide, helped by ongoing programmes like Mobile Blackspots.
Of course, mobiles cannot match the 100 percent availability promised with the NBN. Some customers will have to rely on, say, satellite. Under this option, wholesale satellite service costs will be the same as equivalent wholesale metro services with the NBN's cross-subsidies supported by the funding arrangements currently being considered by the Bureau of Communications Research. But there is no guarantee that satellite customers would be attractive to any retail service provider after taking account of backhaul costs and the costs of meeting any special service or performance standards that may be imposed for such services.
Affordability programmes are probably not required. Prepaid mobiles are currently very affordable. This makes Option 2 attractive because nobody has to be nominated as the default retail USO provider. It should not be necessary as the outcomes will look much like what we would expect from Option 4 (mobiles become main delivery platform; but again without any nominated USO provider).
Option 3: This delivers a voice-plus-data USO obligation over NBN networks.
As discussed earlier, there is bi-partisan support politically to include data in universal service, as demonstrated by the investment in the NBN which is designed to offer both voice and data everywhere.
The NBN has been made the default wholesale carrier. Unlike Telstra under the existing USO, the NBN is not also the default retail provider. Initially, Telstra will fulfil the role of retail provider of last resort within the NBN fibre footprint for customers -but only for voice. This commitment applies as a contractual obligation to TUSMA. This seems like a temporary measure and ignores data (but see Option 6).
Telstra's voice-only USO role is unlikely to be contested by other fixed providers. That is because, to date, the NBN has not shown much imagination in helping to make access affordable for a basic telephone service. The minimum wholesale price is $24 pm compared uniform and is supported by the arrangements that the Bureau of Communications Research is to recommend shortly.
Best pick options
The six options are tested against the universality principles in Figure 5 . Option 3 (NBN) is the best in terms of availability alone but relies on retail service providers for two of the four universality principles and is not helping them at all with affordability. Whatever the RSPs do with the NBN is covered in options 2 and 6. which is also voice only.
Option 2 (no USO) seems very attractive and is similar in terms of outcomes to Options 4 (mobiles) and 6 (Telstra) because it would probably be driven by mobiles. In Options 2 and 4 no formal designation of any carrier(s) as the universal service provider(s) is required. The desired outcomes could be achieved through obligations on accessibility and affordability imposed by the ACMA under the Telecommunications Act.
